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(54) PREFILLED SYRINGE AND METHOD OF STERILIZING PREFILLED INJECTION 



(57) A prefilled syringe, which conprises a cylinder 
1, at least one rubber stopper 5 and a plunger 6, both 
being inserted successively into the cylinder 1 apart 
from one another at a given distance, and a needle 
holder 2 communicated with the tip end of the cylinder 1 
in a hermetically closed state and integrated with a nee- 
dle-mounting part 2a at the tip end of a discharge cylin- 
der part 20, on whose inner periphery are formed 
passages 25 in the flow direction of a parenteral solu- 
tion in a rubber stopper 5-inserted state, the parenteral 
solution being prefilled between the rubber stopper 5 
and the plunger 6 in the cylinder, wherein a means of 
hermetically closing the needle-mounting part 2a of the 
needle holder 2 is provided at the needle-mounting part 
2a of the needle holder 2. and a method for sterilizing 
the prefilled parenteral solution in the prefilled syringe in 
such a hermetically closed state by heating. According 
to the prefilled syringe and the method for sterilizing the 
prefilled parenteral solution, when a parenteral solution 
prefilled in a syringe is to be sterilized by heating the 
syringe with steam or hot water, no permeation of steam 
into the discharge cylinder part of the needle holder 
occurs. 



FIG.1 
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Description 
TECHNICAL FIELD 

The present invention generally relates to a pref illed 
syringe of such a type as to provide a parenteral solu- 
tion as prefilled In a syringe to users, and a method for 
sterilizing a prefilted parenteral solution, and more par- 
ticularly to a prefilled syringe in such a structure that the 
cylinder part of a needle holder is connected to the tip 
end of a cylinder in a hermetically closed state and a 
parenteral solution is prefilled between one or a plurality 
of rubber stoppers and a plunger, both being inserted 
successively into the syringe apart from one another at 
a given distance, and a method for sterilizing a prefilled 
parenteral solution therein in the above-mentioned 
manner. 

BACKGROUND ART 

The structure of the conventional prefilled syringe 
and the conventional method for sterilizing a prefilled 
parenteral solution therein will be described below, 
referring to Figs. 21 and 22. 

Fig. 21 shows the conventional, ordinary prefilled 
syringe, and Fig. 22 shows another type of the conven- 
tional prefilled syringe. 

In Fig. 21 , numeral 1 shows a hard glass cylinder 
and 2 an integrally molded needle holder of plastics 
such as polypropylene, potybutylene terephthalate, or 
the like. 

Needle holder 2 is provided with a discharge cylin- 
der part 20, a needle-mounting part 2a integrally formed 
with the tip end of the discharge cylinder part 20, and a 
joint part 21 integrally formed with the base end part of 
the discharge cylinder part 20. Needle holder 2 is con- 
nected to the tip end part of the cylinder 1 in a slipout- 
preventive manner and in a hermetical closed state by 
means of the joint part 21. whose outer periphery is 
knurled. 

In this case, the needle-mounting part 2a com- 
prises a central needle communication hub 22 and an 
outer peripheral needle-fixing part 23, each being inte- 
grally formed with the discharge cylinder part 20. 

On the way of distribution routes or before their use, 
the needle-mounting part 2a of the syringe is covered 
with an integrally molded protective cap 4 of plastics 
such as polypropylene, polyethylene or the like. On the 
outer periphery of the protective cap 4 are formed an 
appropriate number of knurled thread-like projections 
42 so as to facilitate finger gripping. 

In this case, the protective cap 4 covers the needle 
communication hub 22. 

When the protective cap 4 is put on the needle 
communication hub 22 from the tip end side, the cap 4 
is brought into a slipout-preventive state through 
engagement in a projection-and-recess matching man- 
ner of cylindrical flange part 47 at the tip end part of the 



cap 4 with the inner periphery at the tip end part of the 
needle-fixing part 23, and thus is hardly pulled out from 
the hub 22 without application of some force. On the 
inner periphery at the tip end part of the protective cap 

5 4 are formed spiral projections and recesses (not shown 
in the drawing) to form a so-called labyrinth structure 
capable of passing a gas or liquid but hard to pass 
microorganisms, etc. between the inner periphery of the 
protective cap 4 and the outer periphery of the needle 

10 communication hub 22. 

The protective cap 4 is removed when the syringe is 
to be used, and a needle 3 is made to communicate with 
the needle communication hub 22. 

In this case, a projection 31 is formed on the outer 

15 periphery at the end part of the needle base hub 30 of 
the needle 3, while spiral thread-like projections 26 to 
be engaged with the projection 31 are formed on the 
inner periphery of the needle-fixing part 23. When the 
needle base hub 30 is screwed into the needle-fixing 

20 part 23. the needle 3 can communicate with the 
throughhole of the needle communication hub 22. 

A rubber stopper 5 and a plunger 6 are inserted into 
the cylinder 1 at a given distance, and a parenteral solu- 
tion (not shown in the drawing) is filled between the rub- 

25 ber stopper 5 and the plunger 6. 

The rubber stopper 5 and the plunger 6 are made of 
butyl rubber, butadiene rubber, these rubber laminated 
with ethylene tetrafluoride polymer (trademark: Teflon), 
or the like. 

30 Numeral 60 shows a plunger rod screwed into the 
plunger 6, and 10 shows a finger grip mounted on the 
base end part of the cylinder 1 in a slipout-preventive 
manner. Tnese members are molded from plastics such 
as polypropylene, polyethylene or the like. 

35 By removing the protective cap 4 from the prefilled 
syringe, setting the needle 3 to the set position, and 
pushing the plunger 6 in the direction to the tip end of 
the cylinder 1 by the plunger rod 60, the rubber stopper 
5 is pushed and moved in the direction to the tip end of 

40 the cylinder 1 into the discharge cylinder part 20 of the 
needle holder 2. 

By further pushing the plunger 6 in that state, the 
parenteral solution existing between the rubber stopper 
5 and the plunger 6 is injected from the needle 3 

45 through groove-like passages 25 formed in the liquid 
flow direction on the inner wall of the discharge cylinder 
part 20. 

In the prefilled syringe of Fig. 22, the needle com- 
munication hub 22 and the needle-fixing part 23. both 
50 constituting the needle-mounting part 2a, are in com- 
mon, and the needle 3 is fixed to the needle communi- 
cation hub 22, as inserted therein. 

The protective cap 4 covers the needle communica- 
tion hub 22 as put thereon by pressing. 
55 A method for sterilizing the parenteral solution in 
the prefilled syringe of Fig. 21 will be described below, 
while outlining an assembling procedure of the syringe. 

At first, a cylinder 1 including a finger grip 10, anee- 
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die holder 2 provided with a protective cap 4 (in case of 
Fig. 22, a needle 3 and the protective cap 4), the needle 

3, a rubber stopper 5 and a plunger 6 are sterilized. 
These members are sterilized before their assembling 
or after assembling of all the members except the 
plunger 6, as shown in the drawing. 

All the members except the plunger 6 are assem- 
bled together, as shown in the drawing, and after a 
parenteral solution is filled into the cylinder 1 from its 
base side, the plunger 6 is inserted into the cylinder 1 . 

The assembled syringe is placed in a sterilization 
chamber (not shown in the drawing), and the internal 
parenteral solution is sterilized, while keeping the 
syringe in an atmosphere heated by steam or hot water 
shower (80 - 130**C) for 5 to 30 minutes. 

Then, the syringe is cooled (in many cases, cooled 
with water). 

In the pref llled syringe, the needle-mounting part 2a 
of the needle holder 2 is covered with the protective cap 

4, but Is not hermetically closed by the needle-mounting 
part 2a. 

Thus, while keeping the syringe in the atmosphere 
heated by steam or hot water shower as described 
above, steam or steam-containing hot water is perme- 
ated into the discharge cylinder part 20 of the needle 
holder 2 through fine clearances between the protective 
cap 4 and the needle-mounting part 2a, and condensed 
therein. 

Most of water droplets condensed in the interiors 
are not sinrply dried out and remains there before the 
syringe is to be used, resulting in such a problem that 
the water droplets remaining in the discharge cylinder 
part 20 are mixed with the parenteral solution at the time 
of injection, and injected together into the living body. 

DISCLOSURE OF THE INVENTION 

An object of the present invention Is to provide a 
prefilled syringe free from permeation of steam or hot 
water into the discharge cylinder part of a needle holder 
when the parenteral solution prefilled in the syringe is 
sterilized by steam or hot water, and a method for steri- 
lizing the parenteral solution. 

The present prefilled syringe has the following 
structures so as to dissolve the above-mentioned prob- 
lem. 

According to an embodiment ® of the present 
invention, a prefilled syringe comprising at least one 
rubber stopper 5 and a plunger 6, both being inserted 
successively into a cylinder 1 apart from one another at 
a given distance, a needle holder 2 communicating with 
the tip end of the cylinder 1 in a hermetically closed 
state and integrated with a needle-mounting part 2a at 
the tip end part of a discharge cylinder part 20, on 
whose inner periphery are formed passages 25 in the 
flow direction of a parenteral solution in a rubber stop- 
per 5-inserted state, the parenteral solution being pre- 
filled between the rubber stopper 5 and the plunger 6 In 



the cylinder 1 , characterized in that a means of hermet- 
ically closing the needte-mounting part 2a of the needle 
holder 2 is provided at the needle-mounting part 2a of 
the needle holder 2. 

5 The term "hermetically closed" herein used has the 
same meaning as "hermetic** In the term "hermetic con- 
tainer" defined by Japanese Pharmacopoeia. 

Another embodiment © according to the present 
invention Is characterized in that a protective cap 4 is 

10 put on the needle-mounting part 2a of the needle holder 
2 in the syringe according to the enfibodiment 0 of the 
present Invention, and the outermost contact part 
between the protective cap 4 and the needle-mounting 
part 2a is hermetically closed by a rubber cover 7, which 

15 covers the contact part. 

Other embodiment @ according to the present 
invention Is characterized in that In the syringe accord- 
ing to the embodiment (g) of the present invention the 
entirety of the protective cap 4 is covered with the rub- 

20 ber cover 7. That is. the cover 7 is in a cap form. 

Further embodiment (S> according to the present 
invention is characterized in that In the syringe accord- 
ing to the embodiment ® of the present invention a rub- 
ber protective cap 7a is put on the needle-mounting part 

25 2a of the needle holder 2, and the needle-mounting part 
2a is hermetically closed by the protective cap 7a. 

Rubber materials for the rubber cover 7 and rubber 
protective cap 7a used in the embodiments (g), @ and 
@ of the present invention include, for example, natural 

30 and synthetic rubbers (butyl, butadiene, silicone, neo- 
prene, polyurethane. fluorocarbon, acrylic, ethylene- 
propylene, nitrile-butadiene, isobutylene-isoprene, sty- 
rene-butadiene, polyvinylchloride), etc. The cover 7 and 
the protective cap 7a each have a rubber thickness of 

35 preferably 0.1 to 5 mm. 

Further embodiment ® according to the present 
invention is characterized in that In the syringe accord- 
ing to the embodiment (J) of the present invention the 
protective cap 4 is put on the needte-mounting part 2a 

40 oi the needle holder 2 and the contact part between the 
protective cap 4 and the needle holder 2 is sealed in a 
hermetically closed state by a sticky agent 4a serving 
also as a seal material. 

The sticky agent 4a for use in the present invention 

45 includes, for example, a natural rubber-based sticky 
agent, a sllicone-based sticky agent, a polybutene- 
based sticky agent, a styrene-isobutyrene rutDber-based 
sticky agent, a polyisoprene rubber-based sticky agent, 
a styrene-isoprene-styrene rubber-based sticky agent, 

50 an acrylic sticky agent, a poiyisobutyrene rubber-based 
sticky agent, a polyethylene-based hot melt-type sticky 
agent, etc. Preferable is a silicone-based sticky agent. 

A further embodiment © according to the present 
invention is characterized in that In the syringe accord- 

55 ing to the embodiment (D of the present invention the 
protective cap 4 is put on the needle-mounting part 2a 
of the needle holder 2, the contact part between the pro- 
tective cap 4 and the needle holder 2 is brought into 
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adhesion in a hermetically closed state by an adhesive 
4b, and an annular groove is formed on the outer 
periphery of the protective cap 4. the wall thickness of 
the protective cap 4 being made smaller at the groove 
position on the outer periphery of the needle-mounting 5 
part 2a by the annular groove. 

The adhesive 4b for use in the present Invention 
includes, for example, a natural rubber-based adhesive, 
a silicone-based adhesive, a polybutene-based adhe- 
sive, a styrene-isobutylene rubber-based adhesive, a 10 
polylsoprene rubber-based adhesive, a styrene-iso- 
prene-styrene rubber-based adhesive, an acrylic adhe- 
sive, a polylsobutyrene rubber-based adhesive, a 
polyethylene-based hot melt type adhesive, etc. Prefer- 
able is a silicone-based adhesive. is 

Further embodiment Q) according to the present 
invention is such that in the syringe according to the 
embodiment ® of the present invention the needle- 
mounting part 2a of the needle holder 2 comprises a 
needle communication hub 22, which communicates 20 
with the discharge cylinder part 20 and a synthetic resin 
protective cap 4f is put on the needle communication 
hub 22 in a hermetically closed state. 

In the syringe according to the embodiment ®, it is 
preferable that the needle communication hub 22 has a 25 
conical part 22a, whose diameter is made smaller 
towards the tip end part thereof, and has a male screw 
part 22b on the outer periphery at the base end thereof, 
while the protective cap 4f has a female screw part 40 to 
be screwed into the male screw part 22b on the inner 30 
periphery thereof and an inversely conical part 41 to be 
hermetically engaged with the conical part 22a with a 
pressing force to attain a hermetica! closed state there- 
between. 

Further embodiment ® according to the present 35 
invention is such that in the syringe according to the 
embodiment ® of the present invention the needle- 
mounting part 2a of the needle holder 2 comprises a 
needle communication hub 22, which communicates 
with the discharge cylinder part 20 and a short, cylindri- 40 
cal needle-fixing part 23, which is substantially concen- 
trical with the needle communication hub 22, and the 
synthetic resin protective cap 4f to be put on the needle 
communication hub 22 is screwed into the needle-fixing 
part 23 on its inner periphery or outer periphery in a her- 45 
metically closed state. 

Synthetic resins for use in the embodiments Q) and 
® of the present invention include, for example, poly- 
propylene, polyethylene, polycarbonate, polyvinyl chlo- 
ride, polyester, polystyrene, ethyiene-vinyl acetate, so 
ionomer, aaylic resin, polyurethane, ABS, polyacetal, 
acrylbutadiene-styrene, acrylstyrene, etc. Preferable 
are polypropylene, polycarbonate and polyester. 

Further embodiment © according to the present 
invention is characterized in that In the syringe accord- ss 
ing to the embodiment 0 of the present invention the 
protective cap 4 is put on the needle-mounting part 2a 
of the needle holder 2, and the contact part between the 
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protective cap 4 and the needle holder 2 is sealed in a 
hermetically closed state by a seal material 4c. 

The seal material 4c for use in the present invention 
includes, for example, a natural rubber-based sticky 
agent, a silicone-based sticky agent, a polybutene- 
based sticky agent, a styrene-isobutylene rubber-based 
sticky agent, a polylsoprene rubber-based sticky agent, 
a styrene-isoprene-styrene rubber-based sticky agent, 
an acrylic sticky agent, a polyisobutylene rubber-based 
sticky agent, a polyethylene-based hot melt type sticky 
agent, etc. Preferable is a silicone-based sticky agent. 

Further embodiment ® according to the present 
invention is characterized in that in the syringe accord- 
ing to the embodiment ® of the present invention the 
protective cap 4 is put on the needle-mounting part 2a 
of the needle holder 2, and the contact part between the 
protective cap 4 and the needle holder 2 is hermetically 
closed by a heat-shrunk shrink film 4d. 

Materials for the shrink film 4d to be used in the 
present invention include, for example, polypropylene, 
polyethylene, polystyrene, polyvinylidene chloride, 
polyamide, ionomer, polyvinyl chloride, ethylene-vinyl 
acetate copolymer, polyester, nylon, silicone, fluorocar- 
bon resin, etc. Preferable are polyvinyl chloride and pol- 
yester. 

Further embodiment © according to the present 
invention is characterized in that in the syringe accord- 
ing to the embodiment Q)of the present invention the 
synthetic resin protective cap 4 is integrally formed with 
the needle-mounting part 2a at the tip end, and an 
annular groove is formed at the outer periphery at the 
base part of the protective cap 4, thereby making the 
wall thickness of the cap smaller at the groove position. 

Synthetic resin for use in the embodiment O of the 
present invention includes, for example, polypropylene, 
polyethylene, polycarbonate, polyvinyl chloride, polyes- 
ter, polystyrene, ethylene-vinyl acetate, ionomer, acrylic 
resin, polyurethane, ABS, polyacetal, acrylbutadiene- 
styrene, acrylstyrene, etc. Preferable are polypropylene, 
polyethylene and polycarbonate. 

Further embodiment © according to the present 
invention is characterized in that in the syringe accord- 
ing to the present invention the needle communication 
throughhole of the needle mounting part 2a is sealed 
into a hermetically closed state by a seal pin 4e inserted 
therein from the outside. 

Materials for the seal pin to be used in the present 
invention include, for example, polypropylene, polyethyl- 
ene, polycarbonate, polyvinyl chloride, polyester, poly- 
styrene, ethylene-vinyl acetate, ionomer, acrylic resin, 
polyurethane, ABS, polyacetal, acrylbutadiene-styrene, 
acrylstyrene. etc. Preferable are polypropylene, polyeth- 
ylene and polycarbonate. 

In the sterilization treatment of a pref illed parenteral 
solution by heating with steam or hot water a syringe 
comprising a cylinder 1, at least one rubber stopper 5 
and a plunger 6, both being inserted successively into 
the cylinder 1 apart from one another at a given dis- 
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tance, a needle holder 2 communicated with the tip end 
of the cylinder 1 in a hermetically closed state and inte- 
grated with a needle-mounting part 2a at the tip end of 
a discharge cylinder part 20, on whose inner periphery 
are formed passages 25 in the flow direction of a 
parenteral solution in a rubber stopper 5-inserted state, 
the parenteral solution being prefllled between the rub- 
ber stopper 5 and the plunger 6 in the cylinder 1 , a 
method for sterilizing a prefilled parenteral solution 
according to further embodiment © of the present 
invention Is characterized by heating the syringe while 
keeping the needle-mounting part 2a of the needle 
holder 2 in a hermetically closed state. The present 
method for sterilization is can-ied out usually at 60 to 

1 sec for 1 to 130 minutes. 

In the prefilled syringe according to the embodi- 
ment (3) of the present invention, the needle-mounting 
part 2a of the needle holder 2 is hermetically closed and 
when the prefilled parenteral solution in the syringe is to 
be sterilized by heating the syringe with steam or hot 
water, no permeation of steam or hot water into the dis- 
charge cylinder part 20 of the needle holder 2 occurs. 

In the prefilled syringe according to the embodi- 
ment ® of the present invention, the outermost contact 
part between the protective cap 4 put on the needle- 
mounting part 2a and the needle-mounting part 2a is 
hermetically closed by the rubber cover 7 for covering 
the contact part, and thus in the sterilization of the pre- 
filled parenteral solution in the syringe by heating, as 
outlined above, no permeation of steam or hot water 
into the discharge cylinder part 20 of the needle holder 

2 occurs. 

When the syringe is to be used, the cover 7 and the 
protective cap 4 are removed therefrom. 

In the prefilled syringe according to the embodi- 
ment @ of the present invention, the entirety of the pro- 
tective cap 4 is covered by the rubber cover 7, and thus 
when the syringe is to be used, the cover 7 can be 
removed therefrom easily together with the similar func- 
tions as those of the syringe according to the emtxxJi- 
ment ® of the present invention. 

In the prefilled syringe according to the embodi- 
ment @ of the present invention, the needle-mounting 
part 2a is hermetically closed by the protective cap 7a 
put on the needle-mounting part 2a of the needle holder 
2. and thus when the prefilled parenteral solution in the 
syringe is to be sterilized by heating, as outlined above, 
no permeation of steam or hot water into the discharge 
cylinder part 20 of the needle holder 2 occurs. 

When the syringe is to be used, the protective cap 
7a is removed from the needle-mounting part 2a. 

In the prefilled syringe according to the embodi- 
ment ® of the present Invention, the contact part 
between the protective cap 4 put on the needle-mount- 
ing part 2a of the needle holder 2 and the needle holder 
2 is sealed in a hermetically closed state by a sticky 
agent 4a serving as a seal material at the same time, 
and thus when the prefilled parenteral solution in the 



syringe is sterilized by heating, as outlined above, no 
permeation of steam or hot water into the discharge cyl- 
inder part 20 of the needle holder 2 occurs. 

Furthermore, the sticky agent 4a serves as a seal 

5 material at the same time and is not a material capable 
of making permanent adhesion of one member to 
another, and thus when the syringe is to be used the 
protective cap 4 can be removed from the syringe with- 
out any partial breakage of the individual members 

10 which constitute the syringe. 

In the prefilled syringe according to the embodi- 
ment © of the present invention, the contact part 
between the protective cap 4 put on the needle-mount- 
ing part 2a of the needle holder 2 and the needle holder 

75 2 is brought into adhesion in a hermetically closed state 
by an adhesive 4b. 

Thus, when the prefilled parenteral solution in the 
syringe is to be sterilized by heating, as outlined above, 
no permeation of steam or hot water into the discharge 

20 cylinder part 20 of the needle holder 2 occurs. 

On the outer periphery of the protective cap 4 is 
formed the annular groove, which makes the wall thick- 
ness of the protective cap 4 smaller at the groove posi- 
tion thereof on the outer periphery of the needle- 

25 mounting part 2a, and thus when the syringe is to be 
used, the protective cap 4 can be easily detached and 
removed at the position of the groove 43. 

In the prefilled syringe according to the embodi- 
ment © of the present invention, the synthetic resin 

30 protective cap 4f is engaged in a hermetically closed 
state with the outer periphery of the needle communica- 
tion hub 22 by screwing, and thus when the prefilled 
parenteral solution is to be sterilized by heating, as out- 
lined above, no permeation of steam or hot water into 

35 the discharge cylinder part 20 of the needle holder 2 
occurs. 

In the prefilled syringe according to the embodi- 
ment ® of the present invention, the synthetic resin 
protective cap 4f put on the needle communication hub 

40 22 is engaged in a hermetically closed state with the 
inner periphery or the outer periphery of the needle-fix- 
ing part 23 by screwing, and thus when the prefilled 
parenteral solution is to be sterilized by heating, as out- 
lined above, no permeation of steam or hot water into 

45 the discharge cylinder part 20 of the needle holder 2 
occurs. 

In the prefilled syringe according to the embodi- 
ment @ of the present invention, the contact part 
between the protective cap 4 and the needle holder 2 is 

50 sealed in a hermetically closed state by a seal material 
4c, and thus when the prefilled parenteral solution is to 
be sterilized by heating, as outlined above, no permea- 
tion of steam or hot water into the discharge cylinder 
part 20 of the needle holder 2 occurs. 

55 In the prefilled syringe according to the embodi- 
ment ® of the present invention, the contact part 
between the protective cap 4 and the needle holder 2 is 
hermetically closed by the heat-shrunk shrink film 4d, 
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and thus when the pref illed parenteral solution is to be 
sterilized by heating, as outlined above, no permeation 
of steam or hot water occurs. 

The shrink film 4d can be removed at the same time 
when the protective cap 4 is removed from the needle- s 
mounting part 2a. 

In the prefilled syringe according to the embodi- 
ment © of the present invention, the synthetic resin 
protective cap 4 is integrally formed with the tip end of 
the needle-mounting part 2a. and thus when the pre- 
filled parenteral solution is to be sterilized by heating, as 
outlined above, no permeation of steam or hot water 
into the discharge cylinder part 20 of the needle holder 
2 occurs. 

Furthermore, the annular groove, which makes the 
wall thickness of the protective cap 4 smaller at the 
groove position, is formed on the outer periphery at the 
base part of the protective cap 4, and thus when the 
syringe is to be used, the protective cap 4 can be easily 
detached and removed at the position of the groove 43. 

In the prefilled syringe according to the embodi- 
ment @ of the present invention, the needle communi- 
cation throughhole of the needle-mounting part 2a is 
sealed in a hermetically closed state by the seal pin 4e 
inserted therein from the outside, and thus when the 
prefilled parenteral solution is to be sterilized by heat- 
ing, as outlined above, no permeation of steam or hot 
water into the discharge cylinder part 20 of the needle 
holder 2 occurs. 

The seal pin 4e is removed when the syringe is to 
be used. 

In the method for sterilizing the prefilled solution 
according to the embodiment © of the present inven- 
tion, the syringe is heated by steam or hot water to ster- 
ilize the prefilled parenteral solution, while keeping the 
needle-mounting part 2a of the needle holder 2 In a her- 
metically closed state, and thus no permeation of steam 
or hot water into the discharge cylinder part 20 of the 
needle holder 2 occurs during the sterilization. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 to 1 7 are partial cross-sectional views show- 
ing embodiments of the present prefilled syringes. 

Fig. 18 is a partially omitted front view of a group of 
syringes showing one embodiment of the present 
method for sterilization. 

Fig. 19 is a partially cut-away, enlarged cross-sec- 
tional view along the arrow line A- A of Fig. 18. 

Fig. 20 is a partial front view shewing one embodi- 
ment of a double-prefilled syringe. 

Figs. 21 and 22 are partial cross-sectional views 
showing examples of conventional prefilled syringes. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Preferable embodiments of the present prefilled 
syringe and method for sterilizing a prefilled parenteral 



solution will be described below, refen-ing to Figs. 1 to 
20. 

In the following Examples, the same structural 
members as those of the conventional prefilled syringe 
described before in reference to Fig. 21 are identified 
with the same reference numerals and thus their 
description will be omitted. 

Example 1 

Fig. 1 shows one embodiment of a prefilled syringe 
corresponding to the embodiments ® and (g) of the 
present invention. 

In the syringe of this embodiment, needle-mounting 
part 2a of a needle holder 2 comprises a needle com- 
munication hub 22 having a needle communication 
throughhole 27, which communicates with a discharge 
cylinder part 20, and a cylindrical needle-fixing part 23 
formed concentrically with the needle communication 
hub 22 and around the outer periphery thereof. 

The needle communication hub 22 is covered with 
a protective cap 4 in a labyrinth structure, the cap hav- 
ing spiral projections and recesses 47 on the inner 
periphery at the lower part thereof. In the protective cap 
4, a cylindrical flange part 48 on the outer periphery at 
the tip end thereof is engaged in a projection-and- 
recess matching manner with the inner periphery at the 
tip end part of a needle-fixing part 23 and thus the cap 
4 cannot be slipped out from the needle-fixing part 23 
without pulling-out with application of some force. 

On the outer periphery of the protective cap 4 is 
formed a flange 44, which Is in contact with the end part 
of the needle-fixing part 23 in a butt^ state. 

The cylindrical needle-fixing part 23 is covered with 
a cap-formed butyl rubber cover 7 so as to cover the 
protective cap 4 and also cover the contact part 
between the flange 44 of the protective cap 4 and the 
needle-fixing part 23. The contact part between the 
flange 44 of the protective cap 4 and the needle-fixing 
part 23 is hermetically closed by the cover 7. 

A plurality of annular projections and recesses 70 
are formed at given distances in the axial direction on 
the inner periphery at the base end part of the cover 7, 
thereby facilitating insertion of the needle-fixing part 23 
into the cover 7 and assuring the hermetically closed 
state at the contact part between the protective cap 4 
and tiie needle-fixing part 23. It is preferable tiiat the 
outer diameter of the needle-fixing part 23 is not less 
than the minimum inner diameter (minimum inner diam- 
eter at the annular projections) of the cover 7. Tne 
height of the annular projections is preferably 0.1 to 2.0 
mm, while tiie number of annular projection is preferably 
1 to 4. 

When the syringe is to be used, the protective cap 
4 and tine cover 7 are removed from the needle-mount- 
ing part 2a, and a needle 3 is mounted on the needle- 
mounting part in the same manner as described in ref- 
erence to Fig, 21. 
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100 samples each of prefilled syringe of this exam- 
ple and conventional syringe of Fig. 21. each of which 
contained a parenteral solution filled between a rubber 
stopper 5 and a plunger 6 in a cylinder 1 were manufac- 
tured. 

The samples were divided into 4 respective groups 
each consisting of 50 samples, among which the two 
respective groups each of 50 samples were then kept in 
a hot water shower chamber at 1 10*C for 15 minutes, 
while the other two respective groups each of 50 sam- 
ples were kept in a flowing steam atmosphere for 20 
minutes to sterilize the prefilled parenteral solutions in 
the cylinders 1 by heating with hot water shower or 
steam. 

Water droplets were found in discharge cylinder 
parts 20 of the needle holders 2 and also in the caps 4 
in all 1 00 samples of the conventional prefilled syringes, 
whereas no water droplets were found in the corre- 
sponding parts in all 100 samples of the syringes of this 
Example as shown in Fig. 1. 

In the syringe of this Exanple. when sterilization 
was earned out by heating with steam or hot water, as 
described above, permeation of steam or hot water into 
the discharge cylinder part 20 and the protective cap 4 
could be prevented and no water droplets deposited in 
the corresponding parts. Thus, the embodiment of this 
Example was found most suitable to sterilization of pre- 
filled parenteral solutions. 

The cover 7 of this Example is mountable even if 
the needle-mounting part 2a comprises only a needle 
communication part 22. In this case, the functions of the 
cover 7 are the same as in case of the syringe of Fig. 1 . 

Example 2 

Fig. 2 shows a syringe of another embodiment cor- 
responding to the embodiment @ of the present inven- 
tion. 

Butyl rubber cover 7 of this Example is not in a cap 
form as shown in Rg. 1 , but the tip end part of a protec- 
tive cap 4 is protruded from the cover 7. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 
those of Example 1 , and thus their description is omit- 
ted. 

Example 3 

Fig. 3 shows other example corresponding to the 
embodiment © of the present invention. 

Needle-mounting part 2a of the syringe of this 
Example is substantially in the same structure as in 
Example 1 , and a butyl rubber protective cap 7a is put 
on a cylindrical needle-fixing part 23 to hermetically 
close the needle-mounting part 2a. 

On the inner periphery of the contact part between 
the protective cap 7a and the needle-fixing part 23 are 
formed a plurality of annular projections and recesses 



70 in the same manner as those for the cover 7 of 
Example 1. 

TTie protective cap 7a is removed therefrom when 
the syringe is to be used. 

5 In the syringe of this Example, the needle-mounting 
part 2a is hermetically closed by the rubber protective 
cap 7a and thus when the prefilled parenteral solution is 
to be sterilized by heating with steam or hot water, no 
permeation of steam or hot water into the discharge cyl- 

10 inder part 20 of the needle holder 2 occurs. That is, no 
water droplets deposit in the discharge cylinder part 20 
and also in the needle-mounting part 2a. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 

75 those of the syringe of Example 1 and thus their 
description is omitted. 

Example 4 

20 Fig. 4 shows further embodiment corresponding to 
the embodiment @ of the present invention. 

In the syringe of this Example, a silicone rubber 
protective cap 7a is put on a needle communication hub 
22 of a needle-mounting part 2a. 

25 This structure is also applicable to a syringe whose 
needle-mounting part 2a comprises only a needle com- 
munication part 22. as shown in Fig. 22. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 

30 those of the syringe of Example 3. and thus their 
description is omitted. 

Example 5 

35 Rg. 5 shows a syringe embodiment corresponding 
to the embodiment (g) of the present invention. 

In the syringe of this Example, a needle-mounting 
part 2a of a needle holder 2 comprises a needle com- 
munication hub 22 and a cylindrical needle-fixing part 

40 23, and a protective cap 4 is put on the needle commu- 
nication hub 22 in the same manner as in case of the 
syringe of Example 1. 

The contact part between the protective cap 4 and 
the needle holder 2. that is, the contact part between 

45 the flange 44 of the protective cap 4 and the tip end part 
of the needle-fixing part 23, is brought into adhesion in 
a hermetically closed state, for example, by a silicone- 
based sticky agent 4a serving also as a seal material. 
In the syringe of this Example, the contact part 

50 between the protective cap 4 and the needle holder 2 is 
sealed in a hermetically closed state by the sticky agent 
4a serving also as a sea! material, and thus when the 
prefilled parenteral solution is to be sterilized by heating 
with steam or hot water together with the syringe, no 

55 permeation of steam or hot water into the discharge cyl- 
inder 20 and the protective cap 4 occurs. That is, no 
water droplets deposit In these parts even if cooled. 
Furthermore, the sticky agent 4a is no such an 
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adhesive capable of effecting permanent adhesion, the 
protective cap 4 can be removed therefrom by pulling 
the cap 4 out therefrom. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as s 
those of the syringe of Example 1. and thus their 
description is omitted. 

Example 6 

10 

Fig. 6 shows further embodiment of a syringe corre- 
sponding to the embodiment © of the present inven- 
tion. 

In the syringe of this Example, a needle-mounting 
part 2a of a needle holder 2 comprises only a needle is 
communication hub 22 sending also as a needle-fixing 
part, where a needle 3 is fixed to the ne^Ie communi- 
cation hub 22 and a protective cap 4 is put thereon. 

The contact part between the protective cap 4 and 
the needle holder 2 is brought into acfhesion In a her- 20 
metically closed state by a sticky agent 4a serving also 
as a seat material. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 
those of the syringe of Example 5. and thus their 25 
description is omitted. 

Example 7 

Fig. 7 shows a further syringe embodiment corre- so 
spending to the embodiment © of the present inven- 
tion. 

In the syringe of this Example, a needle-mounting 
part 2a of a needle holder 2 comprises a needle com- 
munication hub 22 and a cylindrical needle-fixing part 35 
23, and a protective cap 4 is put on the needle-fixing 
part 23. 

The contact part between the protective cap 4 and 
the needle holder 2, that is, the contact part between 
flange 44 of the protective cap 4 and the outer periphery 40 
of a discharge cylinder part 20 at the tip end. is brought 
into adhesion in a hermetically closed state by an adhe- 
sive 4b, and an annular groove 43 Is formed on the outer 
periphery of the protective cap 4. the wall thickness of 
the protective cap 4 being made smaller at the groove 45 
position on the outer periphery of the needle-mounting 
part 2a by formation of the groove. 

In the syringe of this Example, the contact part 
between the protective cap 4 and the needle holder 2 Is 
brought into adhesion in a hermetically closed state by so 
the adhesive 4b. and thus when the pref illed parenteral 
solution is to be sterilized by heating with steam or hot 
water together with the syringe, no permeation of steam 
or hot water Into the discharge cylinder part 20 and the 
protective cap 4 occurs, that Is, no water droplets ss 
deposit in these parts even when cooled. 

The annular groove 43 is formed on the outer 
periphery of the protective cap 4 and the wall thickness 



of the protective cap 4 at the groove position is smaller, 
and thus the protective cap 4 can be easily removed 
from the needle-mounting part 2a by bending or twisting 
the protective cap 4 in one direction. 

This structure of bringing the protective cap 4 hav- 
ing the annular groove 43 on its outer periphery into 
adhesion to the needle holder 2 by the adhesive 4b is 
applicable also to the syringe having the structure of 
Fig. 6. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 
those of the syringe of Example 1. and thus their 
description is omitted. 

Example 8 

Fig. 8 shows further syringe embodiment corre- 
sponding to the embodiment 0 of the present inven- 
tion. 

In the needle-mounting part 2a of a needle holder 2 
in the syringe of this Example, a needle communication 
hub 22. which communicates with a discharge cylinder 
part 20, serves as a needle-fixing part. 

A synthetic resin protective cap 4f is put on the nee- 
dle communication hub 22. The needle communication 
hub 22 has a conical surface 22a. whose diameter Is 
made smaller towards the tip end, on the outer periph- 
ery near the tip end thereof, and a male thread part 22b 
is formed on the outer periphery near the tip end thereof 
at the same time. 

On the inner periphery of the protective cap 4f. on 
the other hand, are formed a female thread part 40. 
which Is screwed Into the male thread part 22b in a her- 
metically closed state, and an inverse conical surface 
41 so as to be hermetically fixed to the conical surface 
22a in a pressed state, when the female thread part 40 
is fastened to the male thread part 22b by screwing. 

Into the needle communication hub 22, a needle 
(not shown In the drawing) may be inserted and fixed. 

In the syringe of this Example, when the female 
thread part 40 of the protective cap 4f Is fastened to the 
male thread part 22b of the needle communication hub 
22 by saewing, the screw-engage parts Is brought into 
a hermetically closed state, and also the inverse conical 
surface 41 on the inner periphery of the protective cap 
4f is hermetically fixed to the conical surface 22a of the 
needle communication hub 22 in a hermetically closed 
state, and thus when the prefllled parenteral solution Is 
to be sterilized by heating with steam or hot water 
together with the syringe, no permeation of steam or hot 
water into the discharge cylinder part 20 and the protec- 
tive cap 4f occurs. That is, no water droplets deposit in 
these parts even if cooled. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 
those of the syringe of Example 1. and thus their 
description is omitted. 
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Example 9 

Fig. 9 shows a further syringe embodiment corre- 
sponding to the emixxliment @ of the present inven- 
tion. 

In the syringe of this Example, a needle-mounting 
part 2a of a needle holder 2 comprises a needle com- 
munication hub 22, which communicates with a dis- 
charge cylinder part 20, and a short, cylindrical needle- 
fixing part 23. which is substantially concentrical with 
the needle communication hub 22. 

On the inner periphery of the needle-fixing part 23 
is formed a female thread part 23a, and mate thread 
part 45 of a synthetic resin protective cap 4f , which cov- 
ers the needle communication hub 22, is engaged with 
the female thread part 23a in a hermetically closed state 
by screwing. 

In the syringe of this Example, when the male 
thread part 45 of the protective cap 4 is fastened to the 
female thread part 23a of the needle-fixing part 23 by 
screwing, the screw-engaged parts are brought into a 
hermetically closed state, and thus when the prefilled 
parenteral solution is to be sterilized by heating with 
steam or hot water together with the syringe, no perme- 
ation of steam or hot water into the discharge cylinder 
part 20 and the protective cap 4f occurs. That is, no 
water droplets deposit in these parts even if cooled. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 
those of the syringe of Example 1, and thus their 
description Is omitted. 

Example 10 

Fig. 10 shows a further syringe embodiment corre- 
sponding to the embodiment ® of the present inven- 
tion. 

The syringe of this Example is a modification of the 
syringe of Example 9, and a male screw part 23b is 
formed on the outer periphery of a needle-fixing part 23. 
whereas a female thread part 46, which is to be 
engaged with the male thread part 23b by screwing, is 
formed on a protective cap 4f. 

Other structures, functions and effects of the 
syringe of this Exanrple are substantially the same as 
those of the syringe of Example 9, and thus their 
description is omitted. 

Example 11 

Fig. 11 shows a further syringe embodiment corre- 
sponding to the embodiment @ of the present inven- 
tion. 

In the syringe of this Example, a needle-mounting 
part 2a of a needle holder 2 comprises a needle com- 
munication hub 22, which communicates with a dis- 
charge cylinder part 20, and a short, cylindrical needle- 
fixing part 23, which is substantially concentrical with 



the needle communication hub 22, as in substantially 
same manner as in the syringe of Example 1 . and a pro- 
tective cap 4 is weakly put on the needle communica- 
tion hub 22 in a slipout-preventive manner. 

5 The contact part between the protective cap 4 and 
the needle holder 2, that is, the contact part between 
the flange 44 of the protective cap 4 and the tip end part 
of the needle-fixing part 23, is sealed in a hermetically 
closed state by a seal material 4c such as a packing, 

10 etc. 

In the syringe of this Example, the contact part 
between the tip end part of the needle-fixing part 23 and 
the flange 44 of the protective cap 4 is sealed in a her- 
metically closed state by the seal material 4c, and thus 

15 when the prefilled parenteral solution is sterilized with 
heating by steam or hot water together with the syringe, 
no permeation of steam or hot water into the discharge 
cylinder part 20 and the protective cap 4 occurs. That is, 
no water droplets deposit in these parts. 

20 The seat material 4c can be also inserted between 
the end part of the protective cap 4f and shoulder part 
20a of the discharge cylinder part 20 in the syringe of 
Fig. 10. 

Other structures, functions and effects of the 
25 syringe of this Example are substantially the same as 
those of the syringe of Example 1, and thus their 
description is omitted. 

Example 12 

30 

Rg. 12 shows a further syringe embodiment corre- 
sponding to the embodiment @ of the present inven- 
tion. 

The syringe of this Example is a modification of the 

35 syringe of Example 1 1 , where a male thread part 23b is 
formed on the outer periphery of a needle-fixing part 23, 
whereas a female thread part 46, which is to be 
engaged with the mate thread part 23b by screwing, is 
formed on a protective cap 4. 

40 The contact part between flange 44 of the protec- 
tive cap 4 and the tip end of the needle-fixing part 23 is 
sealed in a hermetically closed state by a seal material 
4c such as a packing, etc. 

The protective cap 4 may be in such a structure, so 

45 as to be engaged with the inner periphery of the needle- 
fixing part 23 by screwing substantially in the same 
manner as in the syringe of Example 9. 

In this Exanple, the seal material 4c can be 
inserted also between the end part of the protective cap 

50 4 and the outer periphery of the discharge cylinder part 
20 at the tip end thereof. In the needle-mounting part 2a 
may be fixed a needle. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 

55 those of the syringe of Example 11. and thus their 
description is omitted. 
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Example 13 

Fig. 13 shows a further syringe embodiment corre- 
sponding to the embodiment ® of the present inven- 
tion. 

The s/ringe of this Example is a modification of the 
syringe of Example 1 1 , where a needle-mounting part 
2a consists of a needle communication hub 22 serving 
as a needle-fixing part, and a needle 3 is inserted and 
fixed to the needle communication hub 22. 

A protective cap 4 is engaged with female thread 
part 22b formed on the outer periphery of the needle 
communication hub 22 by screwing, and the contact 
part between the protective cap 4 and a needle holder 
2. that is, the contact part between flange 44 at the end 
part of the protective cap 4 and the outer periphery at 
the tip end of the discharge cylinder part 20, is sealed in 
a hermetically closed state by a seal material 4c. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 
those of the syringe of Example 11, and thus their 
description is omitted. 

Example 14 

Fig. 14 shows a syringe embodiment correspond- 
ing to the embodiment @ of the present invention. 

In the syringe of this Example, a needle-mounting 
part 2a of a needle holder 2 comprises a needle com- 
munication part 22 and a needle-fixing part 23. 

A protective cap 4 is put on the needle-fixing part 
23 of the needle holder 2, and the contact part between 
the protective cap 4 and the needle holder 2, that Is, the 
contact part between flange 44 of the protective cap 4 
and the tip end part of the needle-fixing part 23 is her- 
metically closed by a heat-shrunk, shrink film 4d. 

In the syringe of this Example, the outermost con- 
tact part between the protective cap 4 and the needle 
holder 2 is hermetically closed by the heat-shrunk, 
shrink film 4, and thus when the prefilled parenteral 
solution is to be sterilized by heating with steam or hot 
water together with the syringe, no permeation of steam 
or hot water into the discharge cylinder part 20 and the 
protective cap 4 occurs. That is, no water droplets 
deposit in these parts. 

This Exanple can be applied to such a case that 
the needle-mounting part 2a comprises a needle com- 
munication hub 22 serving as a needle-fixing part, or 
also to such a case that the protectve cap 4 is engaged 
with the inner periphery or the outer periphery of the 
needle-fixing part 23 by screwing, as shown in Fig. 9 or 
10. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 
those of the syringe of Example 1, and thus their 
desaiption is omitted. 



Example 15 

Fig. 15 shows a further syringe embodiment corre- 
sponding to the embodiment @ of the present inven- 
5 tion. 

In the syringe of this Example, a needle-mounting 
part 2a of a needle holder 2 comprises a needle com- 
munication hub 22 serving also as a needle-fixing part, 
and a protective cap 4 of the same synthetic resin as 

10 that of the hub 22 is integrally formed with the tip end of 
the needle communication hub 22. 

On the outer periphery at the base end part of the 
protective cap 4 is formed an annular groove 43 so as to 
make the wall thickness of the protective cap 4 smaller 

15 at the groove position. 

In the syringe of this Example, the needle commu- 
nication hub 22 and the protective cap 4 are integrally 
formed from a synthetic resin, and thus when the pre- 
filled parenteral solution is to be sterilized by heating 

20 with steam or hot water together with the syringe, no 
permeation of steam or hot water into the discharge cyl- 
inder 20 and the protective cap 4 occurs. That is, no 
water droplets deposit in these parts. 

Furthermore, the annular groove 43 is formed on 

25 the outer periphery at the base end part of the protec- 
tive cap 4, and the wall thickness is made smaller at the 
position of groove 43. Thus, by bending or twisting the 
protective cap 4 in one direction, the protective cap 4 
can be easily removed from the needle-mounting part 

30 2a. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 
those of the syringe of Example 1, and thus their 
description is omitted. 

35 

Example 16 

Fig. 16 shows another syringe embodiment corre- 
sponding to the embodiment © of the present inven- 
40 tion. 

In the syringe of this Example, a needle-mounting 
part 2a of a needle holder 2 comprises a needle com- 
munication hub 22 and a cylindrical needle-fixing part 
23, and a protective cap 4 of the same synthetic resin as 

45 that of the needle communication hub 22 is integrally 
formed with the hub 22 at the tip end thereof. An annular 
groove 43 is formed on the outer periphery at the base 
end part of the protective cap 4, so as to make the wall 
thickness of the cap 4 smaller at the groove position. 

50 In this Example, the protective cap 4 can be inte- 
grally formed with the tip end of the needle-fixing part 
23. 

Other structures, functions and effects of the 
syringe of this Example are substantially the same as 
55 those of the syringe of Example 15. and thus their 
description is omitted. 
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Example 17 

Fig. 17 shows syringe embodiment corresponding 
to the embodiment @ of the present invention. 

In the syringe of this Example, needle-mounting 
part 2a of a needle holder 2 comprises a needle com- 
munication hub 22 and a cylindrical needle-fixing part 
23, and needle communication throughhole 27 of the 
needle communication hub 22 is sealed in a hermeti- 
cally closed state by a seal pin 4e inserted therein from 
the outside. 

In the syringe of this Example, the needle commu- 
nication throughhole 27 is sealed by the seal pin 4e, and 
thus when the prefilled parenteral solution is to be steri- 
lized by heating with steam or hot water, no permeation 
of steam or hot water into a discharge cylinder part 20 
occurs. That is, no water droplets deposit in the dis- 
charge cylinder part 20. 

In this Example, the needle-mounting part 2a may 
comprise a needle communication hub 22 serving also 
as a needle-fixing part 23. 

Example 18 

All the foregoing Examples show syringes and 
methods for sterilization to sterilize the prefilled 
parenteral solution by heating by providing a hermeti- 
cally closing means at the necessary positions of the 
syringe. Figs. 18 and 19 show an embodiment of her- 
metically closing needle-mounting part 2a of a needle 
holder 2 in a syringe only at sterilization by heating. 

In Figs. 18 and 19, symbol a shows a number of 
prefilled syringes, which are supported in an upside- 
down state by cup-formed receptors 8, respectively 
arranged on a transfer plate 80. 

Movement of all the receptors 8 is controlled by 
short, cylindrical guides 81 arranged on the transfer 
plate 80. 

Each of the prefilled syringes a is substantially in 
the same structure as that of the syringe of Fig. 21, as 
shown in Fig. 19, and a protective cap 4 is put on needle 
communication hub 22 of a needle-mounting part 2a in 
a needle holder 2. 

The prefilled syringes g are supported in a upside- 
down state so that the protective cap 4 and the entirety 
of the needle-mounting part 2a can be encased in the 
corresponding cup-formed receptors 8, and the shoul- 
der part on the outer periphery at the tip end of a dis- 
charge cylinder part 20 is in contact with a packing or 
other seat ring 8a provided at the upper end on the inner 
periphery of the corresponding receptor 8. 

The syringe a is in such a state that the plunger rod 
60 of Fig. 21 Is removed and is pressed down onto the 
receptor 8 under a given pressure exerted by an upper 
pressing member 90 through a rubber sheet 9. 

Each of the syringes a supported by the corre- 
sponding receptors 8, as described above, are trans- 
ferred into a steam-passing chamber or hot water 



shower chamber (not shown in the drawing) together 
with the transfer plate 80 and the pressing member 90. 

Each of the syringes a is retained in the steam- 
passing chamber or hot water shower chamber (at 

5 about 1 WC) for about 20 minutes, and the parenteral 
solution filled between a rubber stopper 5 and a plunger 
6 in a cylinder 1 is sterilized at that time. 

100 prefilled syringes g were arranged and sup- 
ported on the transfer plate 80, as outlined and shown in 

10 the drawings, retained in the hot water shower chamber 
at about 110°C for about 20 minutes and then cooled. 
No water droplets were found in the discharge cylinder 
part 20 and the protective cap 4 in each of the syringes 
a- 

15 According to the method for sterilization of this 
Example, the needle-mounting part 2a in the needle 
holder 2 is heated with steam or hot water in a sealed 
state by the seal ring 8a, and thus no permeation of 
steam or hot water into the discharge cylinder part 20 of 

20 the needle holder 2 and the protective cap 4 occurs in 
the sterilization step. That is, no water droplets deposit 
in the discharge cylinder part 20. 

Furthermore, no permeation of steam or hot water 
into the region above the plunger 6 in the cylinder 1 

25 occurs, and thus that region undergoes no wetting, 
making the successive treatment much easier. 

Other Exannple 

30 Fig. 20 shows the structure of another prefilled 
syringe. Into cylinder 1 of the syringe are inserted rub- 
ber stoppers 5 and 5a. and a plunger 6, apart from one 
another at given distances. Between the rubber stop- 
pers 5 and 5a is filled a parenteral solution or a drug (no 

35 limited to a liquid) and between the rubber stopper 5a 
and the plunger 6 is filled a parenteral solution. 

That is, two different parenteral solutions are filled 
in two spaces in the cylinder 1 of the syringe of Fig. 20, 
respectively, and by pushing plunger 6 in an injection 

40 director by a plunger rod 60, the rubber stoppers 5 and 
5a move towards the discharge cylinder part 20 of a 
needle holder 2. and the first rubber stopper 5 enters 
the discharge cylinder part 20. 

By further pushing the plunger 6 in that state, the 

45 parenteral solution between the rubber stoppers 5 and 
5a is injected, and then the rubber stopper 5a also 
enters the discharge cylinder part 20. By further push- 
ing the plunger 6. the parenteral solution between the 
rubber stopper 5a and the plunger 6 is injected. 

50 The structures and methods for sterilization of 
syringes of each of the foregoing embodiments of the 
present invention can be applied to syringes of double 
prefilled type as in Fig. 20. 

When a drug is filled between the rubber stoppers 5 

55 and 5a in the syringe of Fig. 20, the rubber stopper 5, 
the drug and the rubber stopper 5a enter the discharge 
cylinder part 20 by pushing the plunger 6. By further 
pushing the plunger 6 in that state, the parenteral solu- 
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tion between the rubber stopper 5a and the plunger 6 
flows into the discharge cylinder part 20 through pas- 
sages 25. The drug is dissolved by the parenteral solu- 
tion, and thus the parenteral solution containing the 
drug as dissolved can be injected. 5 

According to the embodiment ® of the present 
invention, a needle-mounting part 2a of a needle holder 
2 is hermetically closed, and when a parenteral solution 
prefilled in a syringe is to be heat-sterilized by heating 
the syringe with steam or hot water, no permeation of 10 
steam or hot water into discharge cylinder part 20 of the 
needle holder 2 occurs. That is, no water droplets 
deposit in the discharge cylinder part 20 even if cooling, 
this embodiment is suitable for sterilization of a prefilled 
parenteral solution by heating. is 

According to the embodiment ® of the present 
invention, a needle-mounting part 2a is hermetically 
closed by a rubber cover 7, which covers the outermost 
contact part between a protective cap 4 put on the nee- 
dle-mounting part 2a and the needle-mounting part 2a, 20 
and thus when the parenteral solution in a syringe is to 
be sterilized by heating, as outiined above, no permea- 
tion of steam or hot water into discharge cylinder part 20 
of a needle holder 2 occurs. Thus, the embodiment is 
suitable for sterilization of a prefilled parenteral solution 25 
by heating. 

According to the embodiment @ of the present 
invention, the entirety of a protective cap 4 is covered 
with a rubber cover 7, and thus the same effects as 
those of the syringe according to the embodiment © of 3o 
the present invention as well as another effect of easy 
removal of the cover 7 when the syringe is to be used 
can be obtained. 

According to the embodiment @ of the present 
invention, a rubber protective cap 7a put on needle- 35 
mounting part 2a of a needle holder 2 hermetically 
closes the needle-mounting part 2a, and tiius when the 
parenteral solution in a syringe is to be sterilized by 
heating, as outlined above, no permeation of steam or 
hot water into discharge cylinder part 20 of the needle 40 
holder 2 occurs. Thus, the embodiment is suitable for 
sterilization of a prefilled parenteral solution by heating. 

According to the embodiment © of the present 
invention, the contact part between a protective cap 4 
put on needle-mounting part 2a of a needle holder 2 45 
and the needle holder 2 is sealed in a hermetically 
closed state by a sticky agent 4a serving also as a seal 
material, and thus when tiie prefilled parenteral solution 
prefilled in a syringe is to be sterilized by heating, as 
outlined above, no permeation of steam or hot water so 
into discharge cylinder part 20 of the needle holder 2 
occurs. That is, the embodiment is suitable for steriliza- 
tion of a prefilled parenteral solution by heating. 

Furthermore, tiie sticky agent 4a serves as a seal 
material, and is no such a material as to ensure perma- ss 
nent adhesion of one member to another, and thus 
when the syringe is to be used, the protective cap 4 can 
be removed from the syringe wittiout any breakage of 



parts of members which constitute tfie syringe. 

According to the embodiment © of the present 
invention, the contact part between a protective cap 4 
put on needle-mounting part 2a of a needle holder 2 
and the needle holder 2 is brought into adhesion in a 
hermetically closed state by an adhesive 4b, and thus 
when the parenteral solution in a syringe is to be steri- 
lized by heating, as outiined akxsve. no permeation of 
steam or hot water into discharge cylinder part 20 of the 
needle holder 2 occurs. That is, the embodiment is suit- 
able for sterilization of a prefilled parenteral solution by 
heating. 

An annular groove 43 is formed on tiie outer periph- 
ery of the protective cap 4, thereby making the wall 
thickness of the protective cap 4 smaller at the groove 
position on the outer periphery of the needle-mounting 
part 2a, and thus when the syringe is to be used, the 
protective cap 4 can be easily detached and removed at 
the position of groove 43. 

According to the embodiments (2) and ® of the 
present invention, a syntiietic resin protective cap 4f is 
engaged in a hermetically closed state witii a needle- 
mounting part 2a by screwing, and thus when the 
parenteral solution in the syringe is to be sterilized, as 
outlined above, no permeation of steam or hot water 
into discharge cylinder part 20 of a needle holder 2 
occurs. That is. the embodiments are suitable for sterili- 
zation of a prefilled parenteral solution. 

According to the embodiment @ of the present 
invention, tiie contact part between a protective cap 4 
and a needle holder 2 is sealed in a hermetically closed 
state by a seal material 4c, and thus when the prefilled 
parenteral is to be sterilized by heating, as outlined 
above, no permeation of steam or hot water into dis- 
charge cylinder part 20 of tiie needle holder 2 occurs. 
That is. the embodiment is suitable for sterilization of a 
prefilled parenteral solution by heating. 

According to tiie embodiment @ of the present 
invention, the contact part between a protective cap 4 
and a needle holder 2 is hermetically closed by a heat- 
shrunk, shrink film 4d. and thus when the prefilled 
parenteral solution is to be sterilized by heating, as out- 
lined above, no permeation of steam or hot water into 
discharge cylinder part 20 of the needle holder 2 
occurs. That is. the embodiment is suitable for steriliza- 
tion of a prefilled parenteral solution by heating. 

According to tiie embodiment 0 of tiie present 
invention, a synthetic resin protective cap 4 is integrally 
formed with the tip end of a needle-mounting part 2a, 
and thus when the prefilled parenteral solution is to be 
sterilized by heating, as outiined above, no permeation 
of steam or hot water into discharge cylinder part 20 of 
a needle holder occurs. That is. tiie embodiment is suit- 
able for sterilization of a prefilled parenteral solution by 
heating. 

Furthermore, an annular groove is formed on tiie 
outer periphery at tiie base end part of the protective 
cap 4, thereby making the wall tiiickness of the protec- 
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tive cap 4 smaller at the groove position, and thus when 

the syringe is to be used, the protective cap 4 can be 

easily detached and removed at the position of groove 5. 

43. 

According to the embodiment @ of the present s 
invention, the needle communication throughhole of a 
needle-mounting part 2a is sealed in a hermetically 
closed state by a seal pin 4e Inserted therein from the 
outside, and thus when the prefilled parenteral solution 
is to be sterilized by heating, as outlined above, no per- 10 
meation of steam or hot water into discharge cylinder 6. 
part 20 of a needle holder 2 occurs. That is, the embod- 
iment is suitable for sterilization of a prefilled parenteral 
solution by heating. 

According to the embodiment ® of the present is 
invention, in sterilization of a prefilled parenteral solu- 
tion by heating with steam or hot water, the syringe is 
heated while hermetically closing needle-mounting part 
2a of a needle holder 2, and thus no permeation of 
steam or hot water into discharge cylinder part 20 of the 20 7. 
needle holder 2 occurs. That is, no water droplets 
deposit in the discharge cylinder part 20 of a syringe. 
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1 . A prefilled syringe, which comprises a cylinder 1 , at 
least one rubber stopper 5 and a plunger 6, both 
being inserted successively into the cylinder 1 apart 
from one another at a give distance, and a needle 
holder 2 communicated with the tip end of the cylin- 30 
der 1 in a hermetically closed state and integrated 
with a needle-mounting part 2a at the tip end of a 
discharge cylinder part 20, on whose inner pertph- 8. 
ery are formed passages 25 in the flow direction of 

a parenteral solution in a rubber stopper 5-inserted 35 
state, the parenteral solution being prefilled 
between the rubber stopper 5 and the plunger 6 in 
the cylinder 1, wherein a means of hermetically 
closing the needle-mounting part 2a of the needle 
holder 2 is provided at the needle-mounting part 2a 40 9. 
of the needle holder 2. 

2. A prefilled syringe according to Claim 1 , wherein 
the hermetically closing means comprises a protec- 
tive cap 4 put on the needle-mounting part 2a of the 45 
needle holder 2 and a rubber cover 7, which covers 

the outermost contact part between the protective 
cap 4 and the needle-mounting part 2a, thereby 
hermetically closing the outermost contact part. 

50 

3. A prefilled syringe according to Claim 2, wherein 
the entirety of the protective cap 4 is covered by the 
rubber cover 7. 

4. A prefilled syringe according to Claim 1 , wherein ss 
the hermetically closing means comprises a rubber 
protective cap 7a put on the needle-mounting part 

2a. thereby hermetically closing the needle-mount- 



ing part 2a of the needle holder 2. 

A prefilled syringe according to Claim 1 , wherein 
the hermetically closing means is provided by 
putting a protective cap 4 on the needle-mounting 
part 2a of the needle holder 2 and sealing the con- 
tact part between the protective cap 4 and the nee- 
dle holder 2 by a sticky agent 4a serving also as a 
seal material in a hermetically closed state. 

A prefilled syringe according to Claim 1 , wherein 
the hermetically closing means is provided by 
engaging a synthetic resin protective cap 4f with the 
outer periphery of a needle communication hub 22 
by screwing in a hermetically closed state, the nee- 
dle-mounting part 2a of the needle holder 2 com- 
prising the needle communication hub 22, which 
communicates with the discharge cylinder part 20. 

A prefilled syringe according to Claim 1, wherein 
the hermetically closing means is provided by 
engaging a synthetic resin protective cap 4f to be 
put on a needle communication hub 22 with the 
inner periphery or outer periphery of the needle-fix- 
ing part 23 by saewing in a hermetically closed 
state, the needle-mounting part 2a of the needle 
holder 2 comprising the needle communication hub 
22, which communicates with the discharge cylin- 
der part 20, and the needle-fixing part 23 which is 
short, cylindrical and substantially concentrical with 
the needle communication hub 22. 

A prefilled syringe according to Claim 1, wherein 
the hermetically closing means comprises a protec- 
tive cap 4 put on the needle-mounting part 2a of the 
needle holder 2 and a heat-shrunK shrink film 4d 
provided at the contact part between the protective 
cap 4 and the needle holder 2. 

A method for sterilizing a prefilled parenteral solu- 
tion, which comprises heating with steam or hot 
water a syringe conprising a cylinder 1, at least 
one rubber stopper 5 and a plunger 6, both being 
inserted successively into the cylinder 1 apart from 
one another at a given distance, and a needle 
holder 2 communicated with the tip end of the cylin- 
der 1 in a hermetically closed state and integrated 
with a needle-mounting part 2a at the tip end of a 
discharge cylinder part 20, on whose inner periph- 
ery are formed passages 25 in the flow direction of 
a parenteral solution in a rubber stopper 5-inserted 
state, the parenteral solution being prefilled 
between the rubber stopper 5 and the plunger 6 in 
the cylinder 1 , characterized by heating the syringe 
while keeping the needle-mounting part 2a of the 
needle holder 2 in a hermetically closed state. 



13 



EP 0 815 884 A1 



FIG.1 




14 



EP 0 815 884 A1 



FIG.2 



FIG.3 



FIG.4 




15 



I 



EP 0 815 884 A1 





16 



EP 0 815 884 A1 



FIG.8 




17 



EP0 815 8d4 A1 



FIG.9 



2a 



23 




23 22325 25 \. 




FIG.10 



4f- 



2a 





25 25^2 



FIG.11 



2a 



20 



21 



^2 27 N^gr^v^ ^H^ 




18 



EP 0 815 884 A1 




FIG. 13 





19 



EP 0 815 884 A1 





20 



EP 0 815 884 A1 




21 



EP 0 815 884 A1 




22 



EP 0 815 884 A1 



FIG.20 




23 



EP 0 815 884 A1 



FIG.21 




24 



EP 0 815 884 A1 



FIG.22 




25 



EP 0 815 884 A1 



INTERNATIONAL SEARCH REPORT 


Intenutioaal applicatioo No. 




PCT/JP96/00609 



A. CLASSinCATION OF SUBJECT MATTER 



Int. Cl^ A61M5/28, A61M5/31, A61L2/20 

According to Interaatioiul Patent Qaaairicati on (IPC) or to both national clasairication and IPC 

B. FIELDS SEARCHED 

Minimum documeoution acarched (daaitflcacion lyitem followed by daaaincatioo symbols) 

Int. Cl6 A61M5/28, A61M5/31, A61L2/20 

DocumcDUtton searched other thio minimum documenUtioD to the extent that such documeou are iodudcd in the fields searched 

Jitsuyo Shinan Koho 1926 - 1995 

Kokai Jitsu yo Shinan Koho 1971 - 1995 

Electronic dau base consulted during the intcmationil search (name of dau base and. where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Oiation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


Y 


JP, 58-41567, A (Duphar Internationale Reself 
B.V. ) , 

March 10, 1983 (10. 03. 83) (Family: none) 


1 - 


9 


Y 


JP, 61-80050, U (Kawasumi Kaga)cu Kogyo K.K.), 
May 28, 1986 (28. 05. 86) (Family: none) 


2, 


3 


Y 


JP, 59-200658, A (Kawasumi Kagaku Kogyo K.K.), 
November 14, 1984 (14. 11. 84) (Family: none) 


2, 


3 


Y 


JP, 62-194866, A (Mallinckrodt Inc.), 

August 27, 1987 (27. 08. 87) 

& US, 462896, A & EP, 227401, Bl 


4, 


9 


Y 


JP, 59-169837, U (Kawasumi Kagaku Kogyo K.K.), 
November 13, 1984 (13, 11. 84) (Family: none) 


5 




y 


JP, 59-150445, U (Kawasumi Kagaku Kogyo K.K.), 
October 8, 1984 (08. 10- 84) (Family: none) 


6, 


7 


Y 


JP, 6-254161, A (Seikagaku Corp.), 


8 





[x1 Further documents arc listed in the continuation of Box C. Q See patent family annex. 



* Special ciicgories of died documents: 

"A" documcDt dermiag the geitenl suie of ibc art which is oot oonsidefed 

10 be of particular rdevmoe 
"E" earlier documeot but published oa or after the tDtenatioful Gliog dile 
"L** document which may tbnw doubu oa priority ctaim(i) or which is 

dtod to esublisb the puUicatioo date of soother dutioo or other 

special kssod (as speafied) 
"O" documem leferhng to so oral disdosure, osc, exhibition or other 



"P" documem puUisbed prior to the intenatiooal filing date but later thao 
the priority date claimed 



•T** later documeat published after the international filing date or priority 
date and not in conflict with the application but dted to undefsuod 
the priBdp4e or theory wodcriytag the inventioo 

"X** document of paiticular relevance; the claimed invention cannot be 
considered novel or cannot be considered to iovolve aa ioveativc 
step when the documeat is taken alone 

document of particular relevance; the daimed inventioo caonot be 
considered to involve an iaveoiive step when the document is 
oomfained with one or more other such documents, such combtna tioo 
being obvious to a penoo skilled io the art 

"&** document member of the same patent family 



Date of the actual completion of the international seardi 
May 30, 1996 (30. 05. 96) 


Date of milling of the international search report 

June 11, 1996 (11. 06. 96) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCr/lSA/210 (second sheet) (July 1992) 



26 



EP 0 815 884 A1 



I^r^ERNA•^oNAL search report 



International application No. 

PCT/JP96/00609 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Ouiion of document, with indication, where appropriate, of the reJevant passages 



Relevant to claim No. 



September 13, 1994 (13, 09. 94) 
& WO, 9420161, Al 



Form PCTASA/ZIO (continuation of second »hcci) (July 1992) 



27 



